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(57) Abstract 

PROBLEM TO BE SOLVED: To 
provide an optical amplifier or the 
like which has a structure of 
effectively suppressing power 
variations tn a transient output 
signal caused by control delays. 

SOLUTION: An optical amplifier (1), 
having an amplifying optical fiber 
(13), includes a control system (17) 
which monitors power variations in 
light separated by a splitter (11a) 
via a light receiving device (1 5) and 
which adjusts a power of excited 
light output from an exciting light 
source (16). A delay medium (12) is 
provided between the splitter (1 1a) 
and optical fiber (13), so that a 
difference between an arrival time 
of a signal passed through the 
splitter (11a) at an input end of the 
optical fiber (13), and the response 
time of the control system (17) is 
reduced to thereby suppress a 
variation in an output signal level. 
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(5?) [gift] 

curb} mhibk i *)£.ozmm.wj:mj]m 

[ jtS&^S ] 7 r /< (13) *« x fc*«*iS 

6 art* s ft sas^'f v - s Mas ci7)£«s*. 

-5. »tt«Ola)i*t*MI*7T Y^Cl3)i<OIHI«:W. 
«S«t*(l2)**ffiE;*ft'C*}«3. »tt«Ola)%iiiftL/ 

M8P% (17)©jSgB#ra'<i: ©"J* ft z a Z> C t K. «fc 




ttK#eaSBS* Z> BEAT* * ^fc>;ft©-S15£ 9t 

iWBiMaffl*? t /<(cBf€«fioi»*a**«*&r so 10 
mzm i »i»s4«rE*iMiffl*7 r /<4©ih(c»w 6 

ftfc:iIM«S{#£ . 

mrian l »tti§tc «t o ftmztitcitwi v - ^mrES! i 

Mfflrr -stow* £ a. fc*i(wia. 
[imi2] mesaiftu:. 3 d b«t<d#a«* 

£*1#«£rSIIW»B 1 E*S©#*9*Ig. 
B*W tt. 1 u s liLh^o 5 0ms «Tr* 6 C £ £#8fc 

£r ztmm i ««©#»§ tgs. 

0 kmfciT©fi5 ^> SOU*- K*7t<{^ 

*tr c £ ^wftir *i»3R3i i tsamtm i$g§§„ 

[SS*3® 5 ] ffiESgggftt*. #fir>7 l-3t7r^ 
**tr C £ £#» £ T 5 »#9t 4 Eig©#if 

[ n>m 6 ] 8JE2B®0H*«: . me u > ^ ju* - k # 
Buiait*affl^7 t -c /< £ omecEBS ntcft 

t^«*7W'<**tfC£*#*ir4»#3«4Ett 30 
[»«317] MESM&f*KJ:^x6ft£{f#jIJi 

wi^^i-comtsmvmosissmaj: <o *>fii>c ££# 

»£TS«I#2« 1 K*R©jt«WBS. 

[ m*js 8 3 mim&ftitm> $ n sa^© 

ttftU. 0. 9 8*imT*4C£4««£rS»*3H7 
R*S©3fe*fttS. 

#fffltt. «l3flr-9*Stfjt<D^7-SC»{cfiHl/fcSR 40 
h fi £ #B8[S]-CC& £ j; ns $ ft-t «,» s c £ £#gfc £ 

r sw^ji 8 rcig©*ittts. 
C it^JS i o ] m BjBffi*8*ec <fc 0 -^a. 6 ti 6 Area 

»M»fi«F* r©WEMtaj»©(SS^ia £B§i5]--e*& c 

£*«*£-*-.& «W»S 1 E«©3ft«««. 

©&fi«. 1. 4 8 um-C*^C£41#^£-r€.itmJI ,50 
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i oiattoj&ttias. 

n/c^*^- £ -r-5f->^" y > y#ra «fc 0 C £ 4 
#m£T zm&m i Ett©*w«a. 

[ 1**311 3} WEMftX». «JSe$M£gK:«fc9#8S 

$ nfcTfe©/-; 7 -p, . £ tnsas&XM** e $ 

®g3fe©/< I 7-P,£©M^*-^a.6— #5£P,= a • P 

, . + b ( a . b itmm ) *mm l x mm-mm ^ ? 
c t zftm £ -r zn$tm i e*K©%tfMB8. 
[t»*ii i 4 ] vttummnty r ■< ^©tij^igfcfcw 
•stuEff tcfo- w # £ * - f -r z tc 

tTZVUmi 3K«©36Jf««. 
CS!*^ 1 5 ] H?E$lJ®m«, flEitiJaffl^^ r ^ ^* 
©ffi^fcteW-imrEfi^S^ilSrttcJBltSfa^^ 

©tB^i^cfcl-f -53fe©^' 7 - P o . t cc*t-r -5 miE^-iKa 

(c«fc o «-st s nfc^fe©/^ -7 - p , . ©tt-c#*. s*tti 
*(P..x/Pi.) **-3t»r. ^Jff-«*Ufflitc^Jffl3 
niUE— ©ffi»a RC/ b *JE»fr 4 C £ 4#® 
£-reif3j?^l 3Et?©^ttiPIH. 
[ »*3S 1 7 ] ItfEiS Mffijg 7 7 jlilb fciStl 
3t©-»*»«t'r4»2fl'(R»£» ttJUE^ttStCj:*) 
3 nfc^©^- 7 - 4^J±}T 4 ?c&©^ 2 s*^/^ -r 
^4 S6(C(fx.S ££*>«:. 

nrEW»ifi«. fmafi iso'm2^-ifeii(cj: 9-en-?n 

»Sf $ fttcft<D>i 7 - fcttlET 4 H?f B^ 1 SO'H 2 
•5«fc 9 8Wa»ie3t*iB*«lflPr 4 C £ £:#S&£Tr Sgf* 

ii i ett© j&tws. 

[ 3*389 18] 'Pts. < 4 i>l> I»*IS 1 E«S 
©7£ifflia £ P) DtSit 4 «&©*iiifs2§£#tf * 
jiff ^fA, 

[is^ii i 9 ] eaK4J*e*-r5£*ffc3*ifcfiw 
©-»*«^^ + *iU#ttr»nirs»iR««. SMi 

*^*BWBeSK*«:afflrs#A*l8©d>tt< i*>t> 

rn*>*Bisfi{c-rs«JS«r«*fc»*qii sett©** 

f * JU©ff •S^{SH8l©iil*^ £ $ 

*e3H8©-W*<«flEr*i'>^U*- K5fe7 t 
£. 

B(fE-»^JU*- F*7r -r^©»2*£lK3ll««*ti 



m 

(3) 

3 

ureas? r a ^<Dm2^tmmmm^titcm 1 *mtm 

[0 00 1 ] 

(WDM: Wavelength Division Multriplexinq) feiil^X 
[0002] 

T£*tii<tLT, OA DM (Optical Add/Drop Multi pi 
exer) ^OXC (Optical Cross Connect) ttMAZti 

[0003] cntcfctu «****d*©*ft«:fiH 

7-«tt*»»|-r**a<!:Lr. 5PJ»— SWISP (AGC: A 
utomatic Gain Control) tfi^frhtlX^h. 
[ 0 0 0 4 3 ttfe. fs# * t*iHSOS»^ tf- K#1B 

ft 4 «<Sf. AGCOjSSXt- Kfe* 

a{b#g*3ft£. 

[0 0 0 5 ] AGC01«a{tSJI5<bbr«, WlxtfSeo 40 
Yeon Park, et al., "Dynamic Cainand Output Power C 
ontrol in a Gain-Flattened Erbium-Doped Fiber Ampl 
ifier", IEEE PHOTONICS TECHNOLOGY LETTERS, Vol. 1 
0, No. 6, JUNE 1998CC, A^flHf O A 9 - (A^fl^ 

b-<;U) ©#*t£fflU f£A*fi^O>^7-Kj£i;fca 

iniCCHK3nft:flmPBBr»6 5 0 n 
s (DJ&SB* IB**** ^ ft 4 . 50 
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[0 00 6 ] 

Se*(7)36t§*IS-C«, Mx.A^fi-^O^*^-^ 

r 4> , MftBisoHKtc <fc o MffMttmiavanr u * 

[0007] mmftftwzmwirzfflw®ffi<Di&&mrii 
©^••7-sEtt**a (wmtrosa&ttiti) -r^t^tei 

a«wa^^**^o/< , 7-saftttai^4^D^cc^ u 

A*iMffrAMfo^7--a:»*l«Durfe (Hi 

-^^GT^6fW»H^(6»*IH» t 1 JEW*. 
^WiBSCcfci^aamtttH^M^^^^-^* (8b 
SWWSSEttPo) ^SDtli^ (A. K. Srivastava, e 
t al . , "EDFA Transient Response to Channel Loss in 

WDM Transmission System", IEEE PHOTONICS TECHNOLO 
GY LETTERS, Vol. 9, No. 3, MARCH 1997#BS> . S 
tc % Y. Sun et al . /'Fast power transients in WDM op 
tical networks with cascaded EDFAs" , ELECTRONICS L 
ETTERS, 13th Feb. 1997, Vol.3 No. 4CC«\ #*MIS 

(EDFA) tfi&St&1ft$tltctsA7j*lC*3li*X % Mfe 

[0 0 0 8 ] l/*>l/tt**6, JbfSSrivastava^-Cte:, 

a* « ; < 7 -son tc*f r & as*; * 7 - (D^itmt 

OJcJfi^ytlSCcffi^M^affiW&^^^-^tt 
[0 0 0 9] c©*Ett±as<DJ: 5ftBM*l!«fe-r5fc 

[0010] 

*ea-r*fc»©wDMeavxf-AccafflSft, 

[0011] ±MOtSS£j$S&ir^< . C<3D38WCC«4 




(4) 

5 

#WiStt. 4>a<<fc4>. *H*S£. Sjfef^VXt, 
if flsfflftr/W * (Jt«flH*7T^A) i. Sita^M 

(U^UStt) fclftlBT*. JLEiMMi*? W<tc 

« . * ts e r 5 fc «>©#±3!eaRtsf *»»ftp s n fc* 
s. 

[0012] #JtttS©A:^ififlf"C£OSA2Jfl»U 
^JU«««*tH4l5li*K:B«a3fc-''f , 7-*SiaW{cSDttS 

ra^-^Ptcrscitt^ifl'j-cftti. -ecr. c©^ 
rt*. ±KaB2mttfmi>Tiwamit7 7 A^<om 

tsiit? w ^Mtti^Djggtc-r 

[0013] C<0»WK«4**f*BS«:*i^'C. iJEil 

©^16«:^H C fctB*« -^©j&gft£> S^BIWMCac 9 30 

[0014] Jl&lflK:. ±ISIJ£«tt«: J: 9 
ft -^ii5iH$P^«. 1 u s «_h*>-3 5 0 u s «Tt*4© 
Sfc. C©il5S®mi. 0. 2kmfeLh*> 
•31 0 km«T©gS ; £Wt4-»^l' ; &- K*7t 
/<«r#tf©*J»$l/t,». ->>^;U*- F*7 7-fA©£ 
2aiife«0. 2dB/kmSSftOT 1 CftKJ: 

±K*«ffl*7 7 A ^©Afrfi ^©idit^FM* 1 m s 
~5 0(*s©ffil(CiIS^Cim5. ttte. 2 40 

g©/]^{t*n^-r5±-c»s 

[0015] ±EJffi©i«E*J«RtC«c-5»^. RiBiftg 
l&ftMIStfL/O K (1565nm~1620nm) 
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is mm%-?7 A'«D&wi. 

[0016] *fc. ^BJ^«. SttftiiMSOf&SWtt 

^s<t t-r o . 9 8 u m*mm$ntcytmM^<D® 

^. JJSU^f^J:94*&h&flrcin&em». ft 

7 -aa&©^njB#^6.Stri5aia^js©*ij8iigate^ 
s-c©±ia$ij®^©ic;§8$r a ij: o «twntf46& 

t*. iSftO. 9 8um©ttita*raiiBStiS3tlt«Sr 
tt. A*«-W>'<9-IO»4*RNHCBili3fc/'C"7-*a! 
{bs-tf-rk. ffi^#©ja?SWa^ - 7-a8&*+^c}qi 
*|J-C#a<-»A>*>T?*4. ate. ffljSijfci&giOTO. 9 
8 u m#iSffl $ *ifc*yftt»D»^. ±8E iEfiEMtfttc <fc 
•J#A6*i*«-9««BSMtt. AZUl-fKD/^-gttK: 

[0017] — a®3lc^S<t Ltl. 4 8 y 

<DmmmifeMf& toismi <t wpb— ■ c * u 

C©^. ±3$©a*i3tigS0. 9 8nmiS«cl] 

[0018] ±SaaS8K*«:J:0#jt6*iS<t-^ 

SnS©*W*Ol». A*«#Cf , 7-aE«|{ciIBtL.fc 
[0019] ±e(WW*tt. «-KS«:J:*)»lB3ti3t* 

©--■>• -7 - p , . tm&%%w.fr h mtii ti&m&ibM v 

-P,i©BBtfi*#*4— ^«P, = a • P,„+b (a« 
b«S») 5rfiJfflOTAGC?:?f 5. 7^-h*7*7- 
K *ljfflltc «fc S ]^M*lJ'jai *pJSI«:-r-5)/c«t.-C*S„ LA J L/ 

a*s 6 . m i 3 «ct^ $ titc <fc o . w«p#pa t 2 -c±3£ 
©ffi^fi^ciiSwa/w-^ttAWJ 3 ntct lx 

(mmw-m &mte -> ti>^BtAGcwbti?. 

[0020]-tCt?, C©»l8«:«55e«.iBgt3:. ififl 
ffl^7 r ^^'©tH^^tcteW^ff 

* -r -S fci*© f h h T i- 7 -T If * 3 6 5C# 
xWffiU>. -€-©1^. ±KIWW3fi«. C©lfitlffl 
%v 7 A ^-©ffl^tcteWSfi <»iSfiW«rt©e#»ffi 
**HiO. AGC{C*JfliSftS±ia— ^SCtJi ®^aS 

o*b^E»?-ri». 

[0021] ate. »ww#^ttP.%^w«:wjr 

W.5i«IJ6/<7-P.,TK:»-r*»tt««c«fc»)»(iS*i 



(5) 
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tf©3e»aSCJfb*J8SlfbrfcJ:t». 
[0022 ] 3 C©IE9!«:CSSifcJf «Btt. ±12 

*wiffl*7 r -i'<*aiii/fcittMX4>— u*5msz>& 

*£fc»©^fv<-f**3 £©***?$ tA». 

h9&f>< A^cii ?>&tii&micm-?t,*x®myfr* ? - 

[002 3] CO^K^SMf^^fAtJ, 4>&< 

4 torn**!. ±jfi©j:?tt*i**«*;Myf«»<!: 
Hi;«ig*wr4«»©#i#«Hi£#fc. sig^ 

frttfete.? m«OADM^OXC*Ii5 20 

[0 024] C©ft9JCCffi&£tttll&K. 3tt%Wa@ 

?>^r ^^t^-JU^tf©^?!:^. C©tK7 

'<41»««3h*^*Jbiaiii£^4 0"C©ag:7 t 

7 7-f^75i, HUM*? r >t©A*ML&tf Hi* 
2 7 r -Y;f277'7£{ix£. 

[0 02 5] HrfttfjK:. ifS^V^JU^:- KtK^ t -Pn- 
7 r -tf -»<©*2»4H»8S»3hfcS» 1 *is4lgjjl 1 Si 40 

*tisrrsjS2»*w-j-4. isaJfttffl^T^^tt. 2 
«7 r 4 wm 2 « £ rjw&k § nrcm 1 ai 4 mm 1 a 
£#firrs*2«4*rr5. jbem 

iO-iOU*- Ftc? r -f^N*©»2^<tilS7 r -f 
©m«4©MHftHa»«:EBStt*. tt*. JbiB* 

7 7 -f 1 M£©lttH^ftSlr>U4£MVg£7 7 

4 J <© SI 2 MHfiflMC E« S *i * ©#» * tA ». 
[0026] 

[!Wi©*te©j&»] «r. c©«w«c«s*ii«ea so 
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ot,»r@ 1 ~s 1 2 4ffii»rs*wrs. n<Dtii 

WtC*jt»rtt|5l— »*K«I5I— W#*fto. KftT^ift 
WfcWT*. *fc. HBS©-tffitfc*«. »W©t>©i 

[0 0271 E1B, C©#tWC{££?fc7 r 4'tWSS 

©sg 1 sat»«©flu«*^ria-cft4. c©n 1 jc*u> 

r. Ml 1 HMmttcff«jl&fN» 1 0 »> «-*te©jtff 
:£|SKC?SoT. fl-ftgl 1 a. SSS«{fcl 2. 3feT-fV 
U- * 1 4 a . £K5 lib, msmfty 7 4* 1 3 . 
^LXftT 4 1 4 b *sjfi{4Eg3 n. tfte>?fc 

?f^mia, lib, 12. 13. 14a. 14 

bJciijjfeeasK©— aw*awssti-ct»s. tmm 1 1 
a « . #£2sga» siit u tcmn ^<om -*f£#tf 
36©— seiifti 2 tat. &&si 1 a* 

il®U/c^*sitlg«3t7 7-//U3 ©A^4SS«ciiJji-r 
■5©«KS«*-tf.5J:5«l&r*. #i£g§ 1 1 bit. MSS 

1 3©A2>SHH*>6«I&T4. 

[0 02 8] 3 (=>«:. !3&&tftt8 1 0 «. AttB 1 a 
tt <fc K> #81 3 ft fcfc© -7 - £ * - it T Z> tc «t>©§^ 7 s 
^VXl 5 (PD) 4. BiS%%«l 6 (LD) 4. 

AS6S^!K3t©^^7-S»{cjiBi'r^ J: ^SESWg3fe3tjS 
1 6 ZfflW (7^-F7*7- KW») r *«W» 1 7 

[0 02 9 ] — flStc. x;l/e^A&4*»i^ftl3n/ctt*i 
i3fc7 7-f'< (EDF: Ertoium-DopedFiber) &$r3~£%t(l 
♦B»{C*»lt4jpJ»»«T,«. «T©« ( 1 ) ©<t^fc 

[0 03 0 ] 
[ttl ] 

Pp P** 

--t% g :*«aiaf«j» 

P P th : BrjB^OU*^*^^- 
P P :»jB*/<^ — 
P s :il^/W- 
p Bat : fiaia/w- 

[0 0 3 1 ] ±KSC ( 1 ) «cj:titf. «I»««t.*— 
^cc«, (p P th - p s ) / (P P • p B . e ) ^-S«:tn 

«<tt>, A*i^'7-^sii, ±isa: ( i) ct 
c<ds ( i ) zmmrzcticj:*), y^-v?*-*? 



# 

(6) 

9 

Jbf 2 A G C <,C-&W£tib1&b> < 7 - P , tt ULT<D—'X&. 

(2) -cmtctwzz. 

[003 2] P,= a • P„ + b - (2) 

Pi. : A*ft#^'7- 
a . b : 

attttft «7 - sa»*fife c r o * 5 . 

[ 0 0 3 3 ] A. K. Strivastava, "EDFA Transient Res 
ponse to Channel Loss in IACM Transmission System", 
IEEE PHOTONICS LETTERS, Vol. 9, No. 3, ItfVRCH 1997 

■era. A*t#©^7-»wc»otise/<9-<oi 
t»T«fsnri,»5. ctuc^o. A7jfi#©'-?7-g 

SBWCcra. A;Wf^C/<7-^tt#£D;fc©<!:|H]B$(C 

mt>m^<Dmmmte'i'?-&W)zm'mmc 0 «cp** c 

[0 03 4] -g-cr, C©^fc^-S3t*fi|SS'Cra. A 

**aa (4>ft< t t>vmjk<D&w%r$$t) mm^m 
tc#><Dmm.&wttfhin-c^z. c<offimc£K>. mam 

%v 7 ^<©A;fr«Cc:teW£A#«#©'<7-g«j©* 
•Y 5 > ^tfg»< 7 -©^Sb * s > i^i £— -tf 

[003 5 ] COll 2d&[$.g(cffi£fttf MS 1 0 ©S& 40 

f^K-^L^T. iai 4#fl§(cft*«6KH>i-rs. itmami 

£fc^-8|l#fl«S 1 1 a(C«fc0^!§S$n. C©7>Ht 

n*. —73. MSI 1 a£ffij&Ofc^9©:ftrai!J£j® 
ftl 2. 3£7-f VU-£ 1 4a. MUl 1 bfcJB^il 

moxmsmit? -rA>i \ zvesmtz. mwm 1 1 

tt. ft«Sl 1 a*ffliai/te**«fflB8«fl£l 2££j$0 
-S3Bi£*MH0. Oieit^c-SSattSttii^Hpitajt ,.50 
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[0 036] «±©tSfiXK: <fc 0 . t -C /< 1 3 

©a^k *>-<,> -era. A^ff^iSifa^ra. -^n-en© 
4 b -cft&ms&^mtii 2 ft s . 

[ 0 0 3 7 ] ft*>\ Stt^iHiS 1 0 0|gfr%tt£tt* 
f -5>fc»«:ra. 4>ft < 4 feif*gffl*7 7-fA13 ©A2> 
**K-bW*»S*c*ffi2j{8< f ^©fcto. 
JStifflyfey ©A^WJKtf AS ftsssi^tt 

1 2rae#SPgD/h$L>}?A»££lrT&©?W£L 
L>„ C©.£, }fA»#c#3 dBfelT©^^*- 
77 •I'-'^jSorteO. lkm3fcDI)5tis©IM 

[0038] ft*>\ 1 2 i L.T©tIg7 r 

t -< ytdjams n/cti^, se£#f&f fPB£7 7 

giCft S 0 -e©fc«6, «g7>tira-C# ilEO/hS UjISl 
7 7 ^IS(ffl{g*tf 7 7^7 T -f '<*S!lia*PA 

T£sftga*ft< ftSfc&WSLA*,, fc/dU. 51M77-T 
/■WftRKft-Sflte. R»g7 7 <S*©»»OfWl 
*|tpi4fc». igilS7 7-f^«. 7>lft->7 h*7 7-f 
a'^O^SII>. $/c. ilii7 7 Y 

kt£7 7 -< tfflamyt? T-f^ioiaicsag 

1 0*iL^^> K (1 5 6 5 nm~ 1 6 2 0 nm) &CfcL» 

rwattfp*qs*$ ^K^ifiBS i o 
h u7>x%^#-r-5/c«(). *s*gffl5t7 7 -r^i 3©t> 

c o o 3 9 ] ft*?, -mk: , i m^r 7 * ^^/c k> ©e 

ilSfidSl 0Gb i t/sOWDMejU^^xA-cra. 
^S7>li*5+ l 0 0 0 p s/nmff-Cl¥^-C#S. C© 
C <t 6 . 5 IS©*ttH*55f A ? n/cW D MGSI'>^ 7" 
a -Ctt. ii77-f^KJ:^Si!+2 00ps/nmH 
TttVmW.Wt^z.htih* ft*5, ^S6«C. l(t# 
***;l^c9©{££§SA^DOrL>< t. mSyrtSt 

* s h ic&m- s^s* 5 * s©ram 7 g-e 4> ftu. 

[0040 ] ±a>©«fc 5 (C . C 0«Wtctft4 *«MSS 
ra. ^2«:^snfcJ:9(c, ^BOtJOBgOWAaife* 

^ss-en-e t ntc^gisns-<#^^WTS7i£7 T -f^ 

•=ei?a-;U*$tf©*i$f* LL^ c©I2(CiJhfcf 
7 7-f^fa-AB. *eaKitt«JStf.3iMS^# 
7 -O* lOOi, ^>>^;u-=e- F 

10 (01©iSJ©g»l 2«B^) i. f&IM7 7^' 
1 1 OiRIIJSttSni^iitWfflJfc^r-r^l 2 0 

n-i 1 o^A73$n.5itr«:^iS^tiiiiiii(csijiiL,fc[f# 



# 
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01 

£§tf3fc©— SB£#SKf £fc«>©gU V r A *■*}•? v 1 

5 0 (@1©MS1 laKffiS) i. ifiJIfll:£7 r -f 

iaeje*«i&r*A:ab©a»2 7 7 aw^^ 1 e o <ia 

1©£«S§1 1 biCfB^) <&{ix.5„ t©J:7<;c. ^2 

6 0 ©A#»jWK* ?htte0. . SigW D M 

acfBfcejfe36«*aw?rti«j:ir». 10 

[0 0 4 1 ] SffctofC. S2ifi©^»^;U*- K?fe7 r 

fS£S§©-SI3£«JJ#-r5. jHffi7r-rxi 10B. >> 
2^U*- F#7 0©m2^iS4S^§nfc 

»iiSiBa(iii«i»ifii-r5*2is**rs. mmrnx 
mmzntcm 1 ^<t^» 1 «i»iair sjh2«*wt 

T-fAl 0 0©Sf2Siilii77-fXl l OOmiSSi 

7 160U, affi7T-fXl 1 0©*24*i«WBffl*7 

r^<i 2 owjgisiwits^Triseticisgsn*. 

ftfe. jKE7r-fxi io It. ±a$©«fc7fc. 8t#}|£fc 
©3fe{b**/J^«cffl«W-r*fc«>. 3 d B«T©#A«ite 

&3t§£\ jffiS7T-/><l 10H, &%L*s7 Y%7r A 
/<**tf©*9?*tA». S6>fC. *gfflj|7 7^<12 
0©7>ffc£fi{gT^< . S«SSH7T-fxi lOtt. tt 30 

[0 04 2] ISBffJCCtt. A7J{f-^©X7-SSfr£|5jH$ 

JI&$<* 1 2 «:<*: 0 <t#CC^6nSjliiffi5Fra«. ©itS 

TBtaa i 6 zum-r2>tceb<Dmwm 1 7 ang^fiiiss 
£#t*) ©i&§B#fflia(fisisg(c-re^3&s*i. *# 
k. A*ff#©^' , 7-=£^tiirsif>7->; >^'h#Pb1«, 
SSi^&l 2CCJ:t)-?x.e.nSfi^ii5SB$r9lJ:'3 

at<&*«t5iwesti * & . v > t* >; > pa 

fciSOfi{fo!isa<ft5*6T?*S. fete. 
[0 04 3] JSbiteTfcTfciK 1 6 f- ■> y'ViicmtT 

mm&i im&sftm {^mm^mm^^m 1 6© 

mm *fflW& 1 7 ©j£5&M J: «3 fe£=Fft»tc!K£ u X ..50 
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[0 04 4] Jbse^i (1) SO'SS (2) (C<fc57^-K 
7* 7- KSfflJ® (AGO tt. A2Kf-5f-©X7-gS&iu 
SCC few £{f #©itfnx 7 -©¥^l<fi*i|5I Di#K. ± 
IBS; (2) ^UTAGC5:fTHt^t#4. Ufrb 

^©^Sdtcfc 5A*«^©x 7 -^8JW*£ otct % . 
sa*atrs©iafiix7-©2Fi^B*j^ciHiD{c!tc5t«iE 

6<cl» (HI 3#M) . ISfpxr7-©^iijffl*«ate-9fc 
5£ (2) *©5£&a <«*> ib (Wt) *HJS 
OTAGC*1f54. WWI»SEiP«#4CTt/* 
7. 

[0 04 5 ] C©<fc 7 tt»fl«JW»SE«iP,*WIW*-*te 
fecc «, ft ^S^iiijrt fcfew i> ft-s§i&B©&a**~ 
£U ttBiLfcfM*M&«CJ:-9T»S-fcK* (2) #© 

[0046]13tt. ±a$©J:7^^ecS-7(,»r^fiX 

c©^(c^s5tettWsn©^2**S0Sg©^ 

[0 047] C OJK 2 XSfe^SSCC^23&tt«S2 0 W. 
S3(Cw3n/c<t?«:. &4£S2 1a. il?i^<*2 2. 
#T -f V U-* 2 4 a . &%82 1 b . t -C 

Si^®2 6. RO'^lJW^2 7^Ix./c*tctel->r. £ 
l3feS»^iBliig«©«lJiS*Wr4. 0*»0tt*«6. C© 

» 2 mMBmic&z ytmat 2 0 «. jbie©#Kf 
tt*«iwir' , t< . 7 -f^ 2 3 *^©ai73{f# 

*StfJt©— gP^7T»-rSrcJ*©7Tlteli2 let. tt» 

KS2 1 cCc±97T8S£nfc7fc{c-7t,»r. ft-^iSSw^ 
^©^t-^^^^e-^-rsfca*©^-^^ hJur^-7-<f-* 
2 85:. Se>{C«^.fcCi*!|t®<bU-C^S. 
[0 04 8] ±«H«PX2 7 W. 7TiKli2 1 a tCt «3 t> 

*$nfc*©x«7- p„ iaaejiatw^^m^snsift 

e 7 l£©-'<7-P r i©BB^ ; &^S±ffi— ^SP f = a • 
P.H+b (a. b«:S$fc) ^JfflbtAGC^fv. 7 
-f- K7 * 7 - FWffl«:,fc4?*aiWffl£Wte«c-rsfcs{> 

-c*€.o u^L/^c^p,. la i 3(C7K$n/c«fc7cc. 
B$p B i t 2-c±a©J®2gd f j^tfl*{f^u^i'©Sib* s }in$iJ 

7-©^ffi (B^PaWi^) ^SttortiSWSS'CAGC 

«:» . c ©^ 2 mmmic % 5 %«tas 2 0 r« . wn 

^2 7*s. if*iffl7 7 W^'2 3©tB^^CfeW^{f^ 

r^tau. kGCKmmznz±M—j&. (2) 4>©s 

^aSO'b'&Mif-r^CtliC.fcO. »flWJ»K»P Q * 

[0 0 4 9 ] B4». C©J6W«:«436tittS©»3 3t 
*t».«©«RJE*s«-iar* 0 . C ©£ 3 %fii^.tt(cffi% 
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[0 05 0] tUt>%. C0D^3HJSJI5ggW:^S*i9<ii 
S3 0B. S4{C7K$nfc=fc i 5CC. fl#83 la. 25£ 
i«#3 2. *7-fVU-$34a, ^)&83 1 b. ififl 
B*7t ^A3 3, ?fc7-f VU-*3 4b. SBfef/W 
X35, a^Jfeid 3 6 . SO'IPS 3 7 §iifc*«: 

fc^t, in i -&.^m2m!smmtw\Wi<Dmmzmti>. 

L*»t,&#6. C©»33UBg!B«:«53tif«S3 0 
tt. ±^<D#WfMfStti ; SrJP)flJ-r-<< . iS*Iffl:fc7 r W 

^•3 3*»e>©ta*«***tf*©— »*»*-r*A:»© 

#&83 lei. fg#ft8 3 1 c«Cj:»)fl*ISft;IWfc© 
[0 05 1] ±&M®1hZ 7tt, Wl/H^fe? r -Y^*3 3 

©m;&*«: 7 - p. . T ictt-r z&m& 3 

1 att c fc9#^£ftfc7£©A7-P I »©tbT'iM.'5ft£ 

KM* (Pout/p,.) *3pjfflor. AGCic^fflsn 

S±E-^5C(2) f©jetta&Cfb*E*f-J-4. 
[0 0 5 2 ] S/5K. c©»wcc«i*ttia»3:. a* 
©SEJB*KiJ«&T**. Wx.tt. «»&©*»«»***.*: 
Tfeif "HaStJ J: < *4. *©±5&«teWC:b<,»'Ct>»a© 
i«Hlffl«r«ciigaEtt*»AT4©tt. ^JtmaSrt-c© 
fc«£>. MHM»tt©SWb«l#JBcr 

©ttt?£0<ttt». 
[0 05 3 ] *CT. ^4**g«)S§tC^^,^itifIli«. 

*na©»««B©iawK: tcvmmm&zwA otfc*, n 
js^tcs-^ t»r &s©fi *a$c i tzmme'-i 7 - zjmb 

[ 0 0 5 4 ] m 5 ft. C©»9IK:«S#»f *BS©*4 je 

sdtJK8«cfii5*Jies4 ott. ^eiisg^^e^Lr 

»«-J-Sfc8b©»«»4 1 <t. iISEj%#4 2 i, a^lg 
©if"fISP4 3 a-4 3 c (*:n?tl*MVIlX7 r -fx £ 

«ifc|g©ttifsg|54 3 a~4 3 c ^^h^WT £fc© 
©3»^ 4 5 

[0 0 5 5 ] C©3I4 H*S^SgCC^53feifi|iall4 Ott. 
«»©©**» 4 3 a~4 3 c ©±8fcffjCC#ifcS4 1 * 

©— sp4*-^rs<fc5»^snri,>s©r. ifijsspfc 
©*j©©agr-cA^ft^©^ - 7 -safr*fcHi*£iifiSJ: 

men*, ztc, comtmmBi&ici&zyttstam'to 

tt. tt&&©itf«S3M 3 a -4 3 c(CUW5A*OT© 
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stf*igi54 3 a~4 3 c tcsttizmmytytmicttLr 
*H}±-gt . *H£S4 1 4tna©*«B»4 3 

a t <Dffll,cmMf&# 4 2 JWSW 6 *VC l,» -5 . 
[0056] t<D£*> (Cj»£j8ft4 2 ©TfcfflKCtttt® 

©*mi»4 3 a~4 3 c zffi*.tc. m iwx&moitm 

$S8 4 0 tt . O A D M ( Opti cal Add/Drop Mul ti plexe 
r) -$>OXC (Optical Cross Connect) 2?Wt$\£tltc 

10 [0 0 5 7 ] OADM^OXC*5iASn/cWD 
M£ii/^fAT«, :rcii>H8©A#fi-5|©^7 -g«J 

^*s«^k^-t-5. •£•©<£?>&*&. amsft*** 

«HBtti*»-C!W»* — JSKIBS-J- 5J:5WSPT4C4 
SS<?h5 t C <Dm 4 SffiJftfttCff £%*(MI84 0 (C «fc 
tttt. iS^IS©ii*IgB4 3 a~4 3cte©fe©^©A* 
«^©^C7-gE«i*iflB«cc«»n-c*Sii«>«:. ®ig 

ffi^ft ^ < 7 - ©graft vmr & c t # t? 

20 [ 0 0 5 8 ] $ 6(c, £©»91K:fl&*iMgigU:. SS 

[ 0 0 5 9 ] B6». C©|fiW«:«4*it«S©»5S[ 
[0 060] C ©^ 5 £SBft»«:ft£ £181185 0 T 

tt. S^WKii^msfe^figiRfiKc. ff^©ii^rsi 

(C*& or ^85 1 a. i!5&&(*5 2. *7^VU-f 
5 4 a. -^ig85 1b. Ifitlfflft:? r -V^'5 3 . 
VU-5f5 4b*<JH^:iSgStl. cne»(Cj;0*{£iiS§ 
30 ©— WsWAKSSn-C^S. Sfc. ^te85 1alcj:i5» 

5 5. ^85 1 b*^-0-Ci8taffl^7 7 -f/<5 3^®> 

mmi&ems g&mw (ago ?h£*>ffi 

[0 06 1] «f fc. C©»5SQt»ffiK«456ft«S5 
OTtt, ^885 1 a©±?jittc. (ftam©A*fi^*«l 
«f *fc«>©»«aB 5 8 <tt«ffl*7 7-('<58a^ 
40 tf) **S9:W6nfcCi*»«iO-Ct>S. C©tfi}sSB5 
8 i 53-^8 5 1 a iOHKfcrages^SRtffWaWte 

©^rn^^e^c-s^^wxs 9*siea§nr(,^ 

4„ Lfc*ioT, C©JH5iaS^S(C0fii%ltt«S5O 
tt. ii>^ < <!: i>m£t&#5 2 <t . ItilM^ 5 2 £&t? 
J:-5«Ci5g§nfc2o©lfifaffl^:7T -Y^'5 3. 58 a 
K J: ♦) *eilSS©— » *«lfiS s ti T I > s . 
[0 0 62] «±©«fiR*«Afc»5SeWB.«©*«« 
85 Otci^t, A*«-f©^'7-Satb*it«lW«:tft 
^D-Ct^iifeW:. iiiiiie t 3^t±i*ff^^-7-©^tJl5:^J 

50 *fl<j{cjqi*t]-r-5ci*«r#-5. 
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[0 06 3] S6tC, m^?"**)m<D^<t 

/Co 07 te, *<3!««l3R©«JS*^rBir*4. 
[0 06 4 •] 0 7 <DHl^te, ^ttfi #<fc lT8ft* 

r 1 ^ + *JKO«#4ffl^r5^ISEft*W6 2 b % %M 

SKT£/c#><DAOM (Acous to-Optic Modulator) 6 10 

8«S6 4 a. DlgEJaiHBe 2 b^603»a«#*«* 
Stf Sfc»©iflSeS«S6 4 b , £tt«#£»a«#*r 

EDFA66, EDF A6 6CC <fc 0*MBStl3fc«#** 
*ttCifc»iTSfc»OftiSSe 1 b. EDFA6 6 

7 b, attse i bcc<fco»»snfe«a(i-9*«er 

Sfca&OSBfcf^-^e 1 a, ft6f;<-f^6 7 a, 6 20 
ffljS6 9£fl|x.<5 0 

[0 06 5 ] ^fc, $U@Jm6 9#fW8r*"4AOM6 3 CD 

mc£z 1 5 d B©A*i/^sa«i («*.«.' ff#^i> 

*W3 2^61 CCfflBp-T4J:5«c»^) #fiCoft: 

8 9- * *;KD^SMI#<D 1 ^ * ©AS 
tt-10. 17dBm/ch, iSif ©A^KMi 

- 1 6d Bm/chCCRJESnrtiS. Sttfi-^<7>&& 30 
fite, 1533. 4nm, 1536. 6nm, 153 
9. 7nm, 1 54 2. 9nm, 1 5 5 0. lnm, 1 

5 5 3. 3nm, 1 5 5 6. 5nm, 1 5 5 9. 7 n m 
T£>£ 0 C(D»fcl^ t ^Sff #(D«S« 1 5 3 
1. 8nm*>e>1561. 4nin$Ttft^/c fl 

[0 06 6]^/c ( ffiX3ftfcj&ra86 6 te, ffljgft 
M0. 9 8 /xmClMSSE DF At, ®e*iSfi 

1. 4 8 mn©t&lgaEDFAr*5. 

[0 06 7 ] Sbt&fcjgfiO . 9 8 umCDmJimmmE D 
F Ate, H8 (a) (tC^ZtitckotrC. m^*^t$%<D 40 

6 «*0. 9 8tfmOfiB%«mm 
8t)©Bej63fcjR6 6 5. *#itt*0. 9 8Mm<D®£a 
36*^*1" Sfc*X!>^8» 6 6 4, Er ftfctt 
»Iffl#7y^<666 (EDF) , j67-fVl/->66 
7, MfflfH (GEQ) 6 6 8, *«Stifcm-^«r* 
t?yt<D-$$*ftffi?2>tc£><DJjy* : 7 6 6 9, R^*77 

6 6 gccio^asftfcjfeSitjftrs/cftog*^^ 

X6 70^fi^ o ttfc, C©ig}6'ftS0. 9 8 Mm 50 
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©b^BSSE DF Ate, ^7-U^-ldBm(7)A 
S{f^c^bT^*9-U-c;b+ 12.5 d Bm©*J»** 

[0068] aests&fi 1 . 4 8 a mofr^a® 

SEDFAte, 08 (b) 6C7F^n/Ccfc9CC, {f-5f£^ 

txitcD— $izftm?2>tc#><Dti7'5e 6 1 (^«s> , 

tfitsSaOff ^£§;fcT Sfc«>OS*^^V X 6 6 2 , t£ 
T-TV U-£6 6 3, «fi0. 9 8 m m©BiB36*«lft 
?Z>tc!b<Dmmi&tM66 5. ff-s*<fc«fi0. 9 8 Mm 
C0®e^«:^ifirS/ctf>©^i6S6 6 4, E r#8«JnS 
n/titiHfflj67T^^6 6 6 (EDF) , 7 
1, #T-YVU-*6 6 7. fJflWffiS (GEQ) 6 6 

8, muzntcm^&^ifhfrKxD— z>tc&> 

0^77669, Ktf#:/56 6 9tecfcO#»Sft*:3te 
^t^/c^O^f ^VX 6 7 0 *fi^o frte, 
CCDJSj^TfeiSS 1.48m mCDmr^ffl^ME D F Ate, 
r?r7-U^;l/- i d BmtDA^fi^SOt/^-U^ 
;U+ll. 4dBm©*iJf#3&«f#6n€>J:9gBffiSti'rCi 

[0 06 9118 (a)&£>*08 (b) CDE D F A 6 6 
^-TtHCte^Xb* SIM6 91J, AOM6 3CCRIJBI, 
TJ®jg7u®6 6 5^r|g«j$i±5 0 Sfc. if»^6 9te, 

B#Pa1Atte, 0 9tc^£n/ci:5Ot, IH«|3g6 9^ A 

om6 3^<ommm^<Dmstm^Me e 5^©w» 

to, B9 (a) te, A*#'*7-©^lffl^«SU 1 
9 (b) te, ttjB#'<C7-OB*IWA t^WilHUfcl^BB 

[0 0 7 0 ] HI 0 (a) Kite, 18 (a) tc^£ftfc 
S^MSO. 9 8 Mm©fr)^Ja£2MEDFAKot,> 
r, &S 15 5 1. 7 nm<Dm^im^Ctt?Z$imc^ 

^tea^snr^So &/c, mo (b) scte, is 

( b ) CC^Sft/dftlSifeifeB 1.48 umCDSrr^®|2M 
EDFA^CO^r, ifcRl 5 5 1 . 1 nmCOm^iW^C 

^»<DSE»cc*f r & SMS*' < ^ - ^{ boil® b#Pb1 te 0 

[0 07 1 ] c<D«3ett*3&»6»*»*J:5«: 1 ffl^Tfea 
SO. 9 8 Min(Dlu^®*aSEDFAr'teO. 2d BCD 
h^*Grt^<DCC*fO (010 (a) 
#RS) , StaTcaS 1.48m m(Dm(7?a®SE D F A 

r-te, h^or^tt^ (Hi 

0(b) #HS) . 

[0 0 7 2 ] ^/c 011 (a) CCte, 08 ( a ) 
jn/cMMSO. 9 8 umOBraOeSEDFA 
CD, ag 1531. 7nm-1561. 4n mOS^g 
ff^^T^®@W^^^^8b<Dai^rB^#tt, 0 

1 1 (b) *Cte, MS (b) (C7n3ti/clfte3'lfi«fil . 
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4 8 tim<DmJjm&%LEDFA<D, j&S 1 5 3 1 . 7n 
to, HI 1 (a)ROTBl 1 (b)tctot,>T, ffittcoii 

Hf^Ci^Hftl-^o Sfc, 011 (a) 6Cto(,» 
r , y77G1010tt, SB1531. 7 n m«S 

m^KT&^v-gm, ^7Gio2o^ ssi io 

54 1. 3 nm(D^S<i^*ff ^5 7 

G 1 0 3 0 15 5 1. 7 n m<£>££Sfl-^C>tfT 

*/*7-?2«K fOr^7G1 040«, «fil5 6 

i. 4 n mo^aff^cc^r5^'«7--aiift ; ?:^n^n* 

To HI 1 (b) tCtoO^r. ^77G20 1 Ott, i&fi 
153 1. 7 nmCD^Sff^C^tT^^W-^Sj, ^5 
7G20 2 0«, «fi 15 4 1. 3 n m<D£lgff -^tt*t 
TS'^-^Bk ^77G2 0 3 ifcg 15 5 1. 

7nm^Sfi^«:*t-rs^-y-^tt, ^ ut^5 7G 

2 0 4 0 i£g 15 6 1. 4 n mCDSISfi ^C*fT S 20 
[0 0 7 3 ] C ft 611 1 (a)SOll 1 ( b ) <D*S 

Ml. 4 8 um©8ir*BeSSE DF Atlt 

C<t, ©BI3dft&S0. 98am©f^iJHSEDFA 

#ftt,>t<b, fit, ©«#^ + *^»g£o*ta^6 

2 u sgS^< ft*<£5K:£Sft/c»£\ Migftft^7 
[0 0 7 4]±3eaB0)tt. EDFACCtoC*r. 

MVPBKOI&S^mt 0 KITS C itt^W-C«ft 

0. 9 8/2mC[)iWigSEDFAm AGCtCcfcO 
EDFAQJ^^Rfl^O l/"CfciljB»tt^7-SE*t» 
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[0 0 7 5] ft*>\ «±<D <fc 5 ttftS**** <fc ^ED 
F A©jfeSI»IH©lltt. B«Stt*0 . 9 8 /x m©I*I 
*asEDFA*«2lSfil[' : &f r ;ur*4cD«:*fu. BIS&S 

1. 4 8um(Dfr*®^EDFA^3?S{4'=E:7 r ;U-e* 
0 , ^o 4 1 11/2 fflm&&$f8L M s HJKOitf «IB$IH £ 

[0 07 6 ] ±i$CDl l O&O'S 1 1 oMZktohs Sj^ 
ifcgO. 9 8 umOimifmigMEDF A*t?t*, ft#^ + 

[0 0 7 7 ] fcr, c®^fc«S3te«i*BSrtt % ii 

£ft£ 0 112 (a)(t OMMtOX. !4CC7n£ft 

fc#*f «« (edfa)o^ «if seme»3 2 n 

fcEDFAOaaElSSWtt«r*0. H12 (b> il 
®K«:3 2ilt4 0 0mOS/>^- K*7r-f^ 
Mi?n/cEDFA(D, "M155 1. 7nm^S 
S#Cc»T€»aiBf6S«Ftt«:^^. ftto* «5iSH*3 2 
£LTiIffl£ftft:4 0 0m^»m- F*7r-f^ 

[0 0 7 8 1 112 (a) *6^SJ:5K:, SSttEtt 

^ws^EDFAm mjim^v^v -intern 

0. 2 d B(Dt-A'-i/a- h^SDtl^o — 7t\ H 
12 (b) 3foe>*3*aj:5fC, SiS«<*<fcUr3^2M s 
©»3i4:-^;"tS4 0 0 mCD^>^U^:- K^c^r 
S-r^EDFAm #J0. UBgK07>^>* 
-h^DWW t-^-t/a-h4)g<0. Id 
Ba*«c«HWStirc*S. CftCCJcO. &5i»H*3 2<t 
Ut^>^- F*7 7 >f^'^jiffl$ti/cED At 

[0 07 9 ] fcto, ilS^fti lt©7ic;7 r S 

>W»tt©^t *«/MR*c ffliwr * 4 6 r ft 4 . * 

f$(D/J^ L Wmmx ^ 5 ^ 6 r ft ^> o SSJS<*<h 
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